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(57) Abstract 

The load-lock mechanism (30) has a 
vacuum chamber (31) disposed between a first 
transfer vacuum chamber (20) and a second 
transfer chamber (40) of atmospheric pressure. 
The vacuum chamber (31) has a first opening 
(31 A) opening to the first transfer chamber 
(20), a pair of vertically arranged second 
openings (3 IB) opening to the second transfer 
chamber (40), and open-close mechanisms 
(34A, 34B) that open and close respective 
second openings (3 IB). In the vaccum chamber 
(31) are installed a pair of vertically arranged 
load-lock chambers (32, 33). Also installed in 
the vacuum chamber (31) are air 
supply/exhaust passages (3IG, 31H) to supply 
and discharge air to and from the load-lock chambers (32, 33). The load-lock chambers (32, 33) each have a first inlet/outlet port (32A, 33A) 
that can communicate with the first opening (31 A) and a second inlet/outlet port (32B, 33B) that can communicate with the second openings 
(3 1 B). When the second openings (3 1 B) communicate with the second inlet/outlet ports (32B, 33B), the interior of the vacuum chamber (3 1 ) 
is cut off from the interior of the load-lock chambers (32, 33). 




3IG 

3IC '32C 



32E 



(57)g|*J 

«fcnPi-fi*lMq*B3 1 At, ^2lii4 0*K«lPt6±T-»O»2 

Mn»3iB^.#«2BlnA3i B£MM^SMEB««3 4 a, 34B^f 
t5o 1^3 l rtlctt, ^®)pT|g^i|Ji^$tifc±Tl Kb v ^^3 2, 

3 3 3ftSE***fCV^5 0 Jt£^3 ll:it-*P-Koy>i3 2, 3 3 ^(d^m 
Srl&#«i"5l&#ftK3 1 G x 3 1 HiSgantfettTV^. #b-Kp^S32, 
3 3 11, ffiiHnlV3 l Aiiiii^IIM^m i tHAP 3 2 A, 3 3 Ah 
^2^PSP3 1 B t*ii^rtB**2tfJAP 3 2 B, 3 3 B £ «:W LT^Sc 12 
HP»3 1 BfcfR2WAa 3 2B, 3 3 B^iiii1"5H${C N EM 3 1 fc£#n 



AM TAs*=-T 
AT *hUT 

au a— ^s^yr 

AZ T^M^irV 

BA &X=-T • *-A>y^3\?1- 

B B /VU/< 

B E ^^^r— 

BF 7ry 

bg ^^yr 

B J 

BR 7* 7*/ 

BY *<JJ\r-i/ 

CA #^ 
CF 

CG 3^- 

CH .*-f* 

CI a-M^T-A' 

CM 

cn *m 

CU 
CY 



CZ 
DE 



My 

DK 

EE h-T 
E S ^4 V 



F I 




LK 


FR 




L R 


GA 




LS 


GB 




IT 


GD 




LU 


GE 




LV 


GH 




MC 


GM 




MD 


GN 




MG 


GW 




MK 


GR 


*y$"* 




HR 


$ D Tf~T 


ML 


HU 




MN 


I D 




MR 


I E 




MW 


I L 




MX 


I N 


NE 


I S 




NL 


1 T 


-<*yr 


NO 


J P 


a* 


NZ 


KE 




PL 


KG 




PT 


KP 




RO 


KR 




RU 


KZ 




SD 


LC 




SE 


L I 


y tf^/a^^y 


SG 



S I XuVzl^T 

SK *o?7*T 
S L ' 
S N 

SZ X7i/7VK 

TD f"*— K 

TG h-rf- 

TJ ^S^***^ 

TM Ky^^-^^^ 
TR 

TT hV=-?y K • hs<* 

UA 

UG 

US *@ 
UZ 

VN ^ihtA 

yu »— =f— *9*fr 

ZW i/W<yac 



WO 99/13504 



PCT/JP98/04084 



m m m 

& m & * 

=«• * a « 

3 fcl*f h /Vwy 2 B Sr^LTiga* »"Tfg(^ii^ $ tlRo% 1 

Jt^3^K^i-a^o/cK^#ffl^^^5r^j<on- Kn y*£4 & 



WO 99/13504 PCT/JP98/04084 

2 

TS?^H»i££it3A, 5 Aj&SfiKSJh/T^S. #*^»a£&lt3 A, 5 A 

DiWZX** fcSS2ltti££5 t&Jg»H-5o 

fen- Kb yfi4rt©ii^4AJ:^^AW^iiL > h/W2C^ 

&Bfj£©K£#HStl-1-5o P-Kp$>*£4#J3r£©K£SH&l-ft!K 

^wassffcwfitffcfcsfc* ^h/^/2BM#> iiiii3©^x/Ni 
mmm 3 a;ot»j up-Koy^S4 rt^^w* te^fflsrrcas 1 mm 

(Off — h^^-f 2 Ai$|#, *3i/>j|RiS«B 3 A^fg 1 «iS*3 frbtmm 1 1*1 

f- > 7 vmm<r> vm. * &n t x & # x v ^ 5 0 

T\ ;&fl!J<z>|JEK:Jt$3l£ £ftTV^B- Kb ^i4«y- h/W2B^Hf, 
!)i^«lli3 A^&Sgf^^&B- Kb s/*&4rt^<iU 
;^2B^KC5. *v>-C, b- Kb s>*fc4 rt#**fffcR£:Jv ^- h^/V 



WO 99/13504 PCT/JP98/04Q84 

■ 3 

LXtcWV*-* )) nBUft^ert©** 9 M^HSo £0>WIU:* &ffi!)cO^£LS 

y THX^^6rt^P)Sl«9 £<iUjOP- Kb y*^4l*jfcgfcL 

&%<D-&mmm<om&M*s n&&w'k*fs.mwk(Dmnmi6k tx 

45-- p - K o. 5/ * : 4 £ & $ W KfiJ ffl L T 3i © * * iB5 «) 5 ^ lw J: o T , 
^o^S^ficoil-^ Z^JO b - K b ?/ ^ i 4 t5iJEi 1 1 fc* *) , ZtiizX 

:/y > h#is< *siv>5»a^fcSo pai^asi 

^*O^a^g05^^iffig$tufc:r^^lJ<Z)P- Kp y*£4»4, fam^KD 

wr* bz*m\z.mmi-z>k^?mMtfh^tzo 



WO 99/13504 A PCT/JP98/04084 

4 

ts **2MP»frH»-*aHH«*4:, **«****:, *£*l*ifc, 

|l:Wt5^»^ ^^ *P-K»y**tt* *i*ntt**S 
iirfcfc*i WAP*. »fc-r**2*n»**a^*fc*2fflAn*, *2'*n 
fc* 2 WAP 35Sita-r5l*i-JtS*rt in-KP^irti: 

SI fflAR **/2 EAR fcti, l^-7K¥®rt»^^tvTV>5,i t LW 
£ f , % p _ F . p y ^ *ffi *rt Sr±T*-lRll-#» , Ttfe ? X?** r. *-L 
v , o ^ P -Ko?^«tt» ±Tfc2*R4*fc*U *S*'ttv"±»ftWT»fc 

2 **>* 2 n n*** u ** 2 ■ n wu\- # * - k» * ' *«>* 2 WAR*?* 
n j e*u*iipr**c*>s-fc* s ff* LV% «' 

*fc, **«**(*. ***fc»rt**in-K-py^*O*2*0»4:*2W 
A R #a*i"6'i*fc* i » R » * s - * w * Lv \ ft, 

0ffi<0*¥fclft0J. 

HI 2 li, i i iii«lgt^ n - nM@tfc5„ 

HI 3 «\ 0i&t;ia2i:*tW : "- ^ D y^*Sr*i"*fc***H"C*>So. 



WO 99/13504 PCT/JP98/04084 

5 

tiMmzfiit&Ajeit&mimm&.2 o £itt&&20ti:# 

14 0 (*SUE»i££) fc, :tlb©i2j|li4 0l^LTy-b/^5 1 

yTtiMfb£5 o kZmz-X^Zo ^LT, Hi, i2tll2 0, 4 0rti:i« 

T^iJ^^ti, &Ml 0©WT!) h±Ogft^^ifii< LT&5„ 0213:, 

o - Ko *y^««3 0 U*LTV^ e 0 2 W\ 01OI.I-I I H^Ir] 

^CIT, *Ilil©n-Kn s>***3 0 fco^TH 2 L,ft# fe#T 

o t±%.l±TX<}^^mmirZ>m2m%g.4 0*m&1rZ£?\zLThz> o Wh, 



WO 99/13504 B PCT/JP98/04084 

6 

feft-^s. *UT, M*3ikJI5ilia*2 0i:«rE»li-^«»-l**^ 
T*Hdf*fc*i»n»3 i A*«»rtsn, *S^3 i kt*oli2i8i4 0. 

*LT, lh |20-Kn^i3 2, 3 3ttV^Jxt»XSi3 1 ft"?** 

^32, 3 3 <o fiu ft ? $.$H£ *VO ^ .. V 

rtfcffiWttfcfctfMU »at*2 0«©MT?» 1 WAR 3 2 A, 3 3 A#WP 
U |2KI4 _0«©fe3&PIII«T?*2.aX.P 3 2B, 3 3 B^tb^^B 
LTV>5o TiR'J^B lP-K.fly^*3 2^TWtSIt5^i'li> H 1 tHA 
g 3 2 Adjusts i o«tdi* 2 Bah 3 2 3 1 

©*2HPtt3 lBfcMi-*. ±«©l2B-Fn?^3.8#±M. 

fcWrS^fcJi, miffiAP3 3A"^i3 i©««-cw«*#tsfc*fc*. 

2 WAP 3 3BI>XSI3 1©*'2WIP»3 1 Bfc««TSo 
Hlc N H£^3 1 ©±T©*2SBR»3 IB, 31 B^KttH. ^2 

p.^13 2, 3 3^^T«WiWl^it5ll^ »2n-Kn 
^|3 2, 3 3 i*2ia*4 0 4 A, 34B*^LT 

p^53 lA^UiK |2n-Kn^l3 2, 3 3 K# fCW-<0«aK 



WO 99/13504 PCT/JP98/04084 

• 7 

mans i b, 3 i Bflfl-ea-fcu ZMii<DMZ<Dfc¥nto£.&^X''>> Ky 

y^7-A&|E|i|£&t>*JE#$#T, $ fcKi/M' KU ^^T-A^Sria 1 1-^1" 
5 0 ill, »2.P^Kuy^t3 2, 3 3i©ISI^^wi 

Tm<Dt\-m\tmmmmt Lt®$3 2ctv/w^tt3 5 A<k£;£UT^<5oE 

£^3 1 (DrtHffi{c:«,- »-3-2 C^*f]£-f 5M3 1 CflSfl^fc&ftTV^o "IB. 

1 2#TI«l£{£fi1-5l$> PI&£fl3 1 C, 3 2 C fry- /I'M 
tt3 5A^Lt^l:#^L, Hi o - Ko y 3. 2 ^ ^1^1 3 1 rt'^T .. 

Pii>-/W3 5B^f Ltv^o JlffiS's i<ort«jefctt. 7^>^^3 

2 D(cmt5»3 1 D^«§*iTV^5o S51 Kn V**3 2^TI« 
(C{ifi1--5B#> a«FP3.1 Di 77^^1353 2 D^-/Vg|M>t3 5 B'Sr^Uxk* 

<5o 

/Mfl5#3 5 A, 3 5B«\ ilP-Kny^3 ^ 
in-KB.y^i3 2tf*K£^3 1 rtT#^-T5B#(C^ in-Ka y.?&3 2 <t 

-frSfflmS§3 2H^0^$HTV>5 O 

$ 1 p-Kb y?^3 2<DTffi<p$:\UZ%-fev y K3 2 E^jgjjsg^HT 
V^6 0 :w#Hp y K3 2 Ete|g 1 Kp y?^3 2 j&»fe£T LT|*££ 3 1 



WO 99/13504 PCT/JP98/04084 

8 

SjfcTV**. m* V K3 2 E t*ii?LP B 1l3:(4v--^W3 5 C^U 
IWftttttli* roWPs-K32E^UlllB-K^^32 «r#fttt 

js-rsawa i E«s*rt.snTv\5 tf »2B-i?B^i3 3*±#*i:(tit. 

g 2 o-Kn y *£3 3 rt^KS^3 1 rtoT^BB^feSHr^HSo 

»2n-KP^43 3tt±MHi:MiiHtl!:«|S3.3D^> 
6 B £ ^fLTV^o JIM 3 1 ©rt*Bi^ttft»3 3 D 
SA3 1 F«J&£*VO^o i2o-Kn^i33WS«t5B$, 
f»3 lFift»3 3Di5i/-/«3 BB^LT^I^L, »2n-K 
p 7 ^3 3 rtflSJC£^3 1 rtfl^^^IH^kfcJSBr ^tl5 0 

^;VW3 6A, 3 6BI1 |2P-KP^f 3 3i-»«^ ST 

it5i§^l&3 3H»$£>VtV^o 

V^ 0 ^<DWfc*V K3 3Etti2P-KB^t3 3 d>&£iftJ:#^8§K S.ft 
t ^g 3 itf>±®**tf>Jtii?L£JiiiiU ±#fcER£ftfcH*L*VN#IW 



WO 99/13504 PCT/JP98/04084 

9 

Sb««fcS&B*;h/C^5„ ft-fto y K3 3EiIiMi:ii^W3 6 c# 
#M$° y K3 3 EsJSJta?LK:^-C«*Sr*»U*3&se>*l*-r6 J: 5ic 
LTfoSc K3 3E^LT»2n-Kny^i 

g3 3tt^c«JEi:*asrao«IHJ:*9^ ^©iEt^2o-Ko 5 '^i3 
3^if LTlf b;ft,6o lot, *©#lWlii«*fcM\ WT^^Mtti-S^^ 

I$i310J:TO ^iii'USl, *2|&#*»3-1 G' f 
3 1H«$titU^ &2#3M&jJ&3 1G, "3 lHf*, & 1\ ^2n' 

-Kn^i3 2, 3 3fc£gffi3l"t'i"5fcfcKK£ilMil3£e (m^iH*) tdiS 
^$tlTV>S 0 'S61 I&SM&K3 1 Gtt, 0ij^{i> fk«$3 1 C fc»3 1 DOB&'f 

W-C, Iin-Kc^i3 2ifiT!*fflzbZtif dB2BBPttdS|B2mAP til 
ii-TS^F) 1 tBAP 3 2 Ai*t(Rj-fSfl[|l-C8BP LTVn^o *fc> %2$&m 
fCS§3 1 H«: % #4xJ^ g#&3 1 E fc®«5 3 1 FOB&f HHT\ 3§2 n- Kn y ? 
S3 3iSJ:#j8l:fc5l$ (^2^P^*s^2tHAP Kj&lliJAR 
3 3 A t ^J"fp]i~^){iL^"C^i P tTV^So 

^a-KPj/^13 2, 3 3©fflSfc*&3K^P&Kttfc»£*ttv *»#*»3 
l G, 3 l H£ s #p-Kb y^^«)IB2MPS|l^Jc£:i-5^2WAP ^aat" 

S3, H4tttil^*l*l, »2b-Kp>^3 2, 3 3 LT^-f $1 

^H-efeS 0 »1 % i2P-KPy^3 2, 3 3(3, VN-f 

-So »1, |2p-Kp^I3 2, 3 3lt ^^^WOfi^SrWWi-S 



PCT/JP98/04j)84 

WO 99/13504 1Q 

fT*«. *«MMWt. Ht«M«««>J:Ba»««SA«;".f-'* 

^ KS W K tt#**a t tT»^-^9^3 3F^^. = 
y J 7 * 8 3 F B» 2 P - K» ^«» » ®-t«*« tT ** B " K 3 

S«»fittt»t5. <-*«•«■> *.!>-'«"» " 8 8 



WO 99/13504 PCT/JP98/04084 

11 

Lfc^J:$fc:fflJfclM5ttMi3 3G#EK3*uT^So r<Z)?&£lTO«3 3Gfi, 

Bll~0 4S^#R8L«^^t,^a ! a»Jto^(I^ov^TKK■t5o & 

Ifi?lJ$;ftfc 4©^©*^ y 7^115 OlilRttStbSo t^5^, tiSM&Mrifi = 

ii^4-'o rtfe^^/N«R^fi4 l ft*:<D>f- h><;^5 l <7)gj*T^ffii-^5; * 

r^zc/N^-ticH^ai-ro ^F/<^5l^|C, *^«a£Sfi4i 

1 d-Kp s/^3 2KftLTflsftLfcVvR||g-C > o-K» s^««3 O^Tffi 
»$iy- h^/^3 4 A*5Mf , *£^3 1 <D%2fflnn3 1 B^U^l 
p-Ko^i3 2<£>|§2fctlAn 3 2 B£*^J£<£>i?2«i£^4 0 |£jti§-r6o 

$ 1 p- Kn y*£3 2rt©ttBffi*ife^*il|-t"<5o HI 3 {C^i"<t 5 K> 

* y-t°^y 7* 3 2 F^^iffif ^p,-^iIfiI*t-±#L, ^^^jft^s 

^7-i^fSl Kp y ?^3 a^fcfcilU ^ 1 y- h'«A^3 4 A&ffl 
^ 1 p- Kp y*£3-2 t**Cff{H!l©&2il&i££4 0 aS£0r$*L5o ^Htt 

tf LTx iin-Ko«^i3 2rt-m* y-t°yy 7* 3 2 f^ti^lt^^ 

/NW^ttfilf|J±^ttll$t»/5o «g8P©±iiif*, fi£PiM$$t3 2G£^LTfiff 



WO 99/13504 ^ PCT/JP98/04084 

LT^ttSrMtt t , |lP-KP^i3 2 rt 3 1 <Z>fc#ftB 3 1 G*r 

K32EiaoT^o-KD.^i3.'2TOl3 l/l 

roi#i:±9,*ip-Kp^*32 © jcsara t m 1 2 0 onum 

1©JB1HP»3 1 Ai-Si-So 
&v>T\ US l 2 0 © fr^HHSS* 2 l F D^T^t^LT 

r<7)^a<Z)P^(C, JM$P j/K32Eiaot|lP-KP^i3 2#TI*U 
T[MT ^r j_ fflAP 3 2A^I$i3 1 ©X^^bli^Si:*!^ ^2 
tBAP 3 2B^I^I3 1<Z)B2PP^3 l BiiJ-StS, ^V>"e> ■ 

y*£3 2rttt*ftffifcR3ih,5, Sl^-M^34AiTOU 
±^©»M?)I^, ^O?x/NW]}J*2«Si4 0i^i!lSil O^JftS 



WO 99/13504 PCT/JP98/04084 

13 

- Kb ^«|30tll 'UEfcH2§l't $tlfc»2 o-"K-n y?|3 3 ;$S#|$p 
y K3 3E^U^13 1 rtT*^«^«l "(rtif|S Sr^t^^^T 
ft-TSo- T«Clt5^ jg2u-Kny^i3 3'Oi.r-HJAP 3 3A^I?g 
^3 1 ©|RlMP«fP3 H2 P - Ko ^ #3 3 1 ^iH^ 2 0 ' 

^Siil-So r<7)R#, *.l1lfti££2 0 ; ODx/«i2 : l ^; |1p-K0^ 

^i32 ^^wsrisia-t-sii^ 1 k y >^t— a^.l 

|2b-Kp s^^3 3TI1 * y-t°>y 7* 3 3 F ^±#{fcfgT ?x>sw; 

%&&^it%. xy-t'yy 7533 F&^&Lxmm&wzT&stL* <i^/>w 

!2B-KB^i33 p 5/ K 3 3 E &.#.L T±#i-<5e 

i-it-r 5 fc, ntUAp 3 3 AasK2sraa»fcan» : $'*v3 t*i:»2aAp 3 3 

B 3i©IB'2|fflp{flJ3iBt -S:i-'5 0 * vnt\ '3?*W s if 2 p - F p v 

?M3 3<Dfomz&mn®3 1 H£rffiV>T&i&£*W 120-^*^13 31^ 
«^J±|ZlM$n5o £©H^ ^U-^!)7^3 3F!3S±#LX, ^xaWO 
9l*ftL#-eS3:R*K:*$i L^5i, ^2^h/^3 4.B#Bttl.; 3? 
2Mi£^4 0^)!)iAiiili4 1 ^WttLT^y K!i^7-^2n-K 
p y?^3 3 rtO^taiff^^^^WSr^ir L> TI|X^^5 0 J*9tf>=¥ir yTtf>5t<£> 



PCT/JP98/04084 

WO 99/13504 4 

»±R»UJ:5i:, n-KP^I»B0tt, X» 

31h :o«$«3lWJ:Tia»t6J:T-«0»U ^ 2P " K °^ 
i32> 3 3^ ilili20^f>-®Mli^3lAML^ 

> ***** 5 tf * " T * 

M 3 1G, 3lH^JSL-CV>5fe*. *1, 82P-Kn^*32, 3 
3 3 l rt KER * ^ iW^WtW 5 ^ # 

lot, UK |2B-FH^i8 2, 3 3K»^^i 

H32F, 33FW5^^^2 D ^' P ^ i32 ' 

Siili3 2G, 3 3G*tt»fc», ^W^A^--W^£ 



WO 99/13504 PCT/JP98/04084 

15 

g<£»9 i>&<<D4Q!m&l 0 AdSigfe$tiTV^5o B5C*tJ: 5i-> 1 0 

Attn - Kn y^«l«3 0 AWfc&ffifllili 9 W LTV^fcfc, "fl-©JR 

2JR^4 OA^o-Ko s>*'«M#3 0 A^IEMJKiag^HT^So #Jf fbL 
fcEIMPHttt, J: gag^tiTV^c *ft»0*0>*fifctt\ ±1231 

<^ot^5^\ ±mmmm <n m% a «j 1 as* i o a <Dm*mm t tz % *>v 

$.tz, ®t>tK?IWl#tt, ^AfcRfe-f 5 ^7^«tfcot<>It\ 



WO 99/13504 



. 16 

it $ <d ffi m 



PCT/JP98/04084 



MWrilK:MSftfc»*<i*i.*® n - po5 '** 1: \ 
2 ■ p #p - KP ^ ^ 2 WAP « ^ 



WO 99/13504 PCT/JP98/04084 

• 17 

Tffo . •• • • 

*TC&HJ|!H^SI»l3!«*fcx Zft-tZMQ^b, 
#n-Kny*£B: % g 1 l»Rlffl£iIi§*Tfi&S8 1 WAP t > 3 JR 2 BB 

12. o- Kb y^^tt, ±Tfc2flRtt&*t, 



PCT/JP98/04084 

WO 99/13504 18 

13. h 



WO 99/13504 



1/5 



PCT/JP98/04084 




WO 99/13504 



2/5 



PCT/JP98/04084 




PCT/JP98/04084 



3/5 



32 D 



32 

/ 



32A 



32C 



-AS 




w 



32D 



32F , 



— 32 B 



rf— 32G 
-32E 



F I 6. 3 



33 D 



W 



33E 



33 G 



33A 



33C 



33 F 



i/ 



33D 



■33B 



33 C 



33 



F I G. 4 



PCT/JP98/04084 

WO 99/13504 



4/5 




WO 99/13504 PCT/JP98/04084 

5/5 




F I 6. 6 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP98/04084 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 H01L21/68 

cording to International Patent Qassification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
int. CI 6 H01L21/68 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1998 

Kokai Jitsuyo Shinan Koho 1971-1998 



Electronic 



data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 6-244124, A (Applied Materials Inc.), 
2 September, 1994 (02. 09. 94), 
Claims 1 to 7 ; column 4, line 22 to column 9, 
line 10 ; Fig. 1 

& US, 5512320, A & EP, 608620, Bl 
& DE, 69304038, E & ES , 2090893, T3 

JP, 9-213764, A (Hitachi, Ltd.), 

15 August, 1997 (15. 08. 97), 

Column 8, line 16 to column 12, line 32 ; 

Figs. 5, 6 (Family: none) 

JP, 3-136345, A (Fuji Electric Co., Ltd.), 
11 June, 1991 (11. 06. 91), 
Figs. 4, 5 (Family: none) 

JP, 06-97260, A (Hitachi, Ltd.), 
8 April, 1994 (08. 04. 94), 
Figs. 1 to 3 (Family: none) 



1, 2, 5, 6, 
8-10, 13, 14, 
16 



1, 2, 5, 6, 
9, 10, 13, 14 



8, 16 



1-16 



□ Further documents are listed in the continuation of Box C. \J See patent family annex. 



• Special categories of cited documents: 

A* document defining the general state of the art which is not 

considered to be of particular relevance 
*E" earlier document but published on or after the international filing date 
*L" document which may throw doubts on priority ctaim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O* document referring to an oral disclosure, use, exhibition or other 

means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



■zp | ater document published after the international filing date or prionty 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 
"X" document of particular relevance; the claimed invennon cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 
fl Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
"&* document member of the same patent family 



Date of the actual completion of the international search 
3 December, 1998 (03. 12. 98) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 

15 December, 1998 (15. 12. 98) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



mmmmm^ pct/jp9 8/040 84 



a. nw<nm-t-zm<oft® issmnm (ipo) 

Int. CI' H01L2 1/6 8 



»**fT03t*/MR»fl. (BRttttaff (IPC) ) 
Int. CI' H01L2 1/6 8 



B#BflffiST58&« 1 9 26-1 9 9 8* 

0 *B&m$fflff £&<8 1 9 .7 1 - 1 9 9 8 * 



JP, 6-2 44 1 24, A (7^7^ K vf UT^X -Y^a 
. 2. 9£. 1 9 94 (0 2. 0 9. 9 4) , ftf 
jfcEl-7, $4ffl$2 2*T-&9«M&1 0fT> Hl&US, 55 
1 2 3 2 0, A&EP, 6 0 8 6 20, Bl&DE, 6 9 3 04 0 
3 8, E&ES, 209089 3, T3 

JP, 9-213764, A B ftftflsgf ) ,15. 8 

n. 1 9 9 7 (1 5. 0 8. 1 5) , mzWmi 6fT-»l 2ffl8f? 
3 2?T, 05-6 



1, 2, 5, 
6, 8-1 
0, 13, 1 
4,16 



1, 2, 5, 

6, 9, 1 

0, 13, 1 
4 



□ ^fvh7r 5 y-l;:§M-*9JIMr#fL 



to 

r LJ tfft*±Kfc»H«:ltei-5S:ttXtt*!loS:il(t©38ff 
roj q«£j:5H*. »**t»R-*-5*iR 



rxj ifcicMilrofcsXift-cfco-c. Stt*ft©*-c«W 
tyj WicHil0>*«x"ft-T:*>o-c, 3ttxtt£fe0 i£l 

r&j m-s^v by r y-Xift 



0 3. 12. 9 8 



BIIKlUEtteojgigB 



15.1298 



B*H1#?F/t (I SA/J P) 
$5{I#-§- 1 0 0-8 9 1 5 




4M 



9 4 4 9 



03-3581-1101 1*5$ 3 4 6 3 



iSPCT/ISA/2 10 (12^-^) (1 998*7^) 



PCT/ J P 9 8/0 4 0 8 4 



JP, 3-1 3 6 3 4 5, A (*±«Wl^t) • llvf^- 
1991 (11. 0 6. 9 1) , 114, 5B (7T5y-ftU 

JP, 0 6-9 7 2 6 0, A «tt0«) 8- , 4 ^ 
1 9 9 4 (0 8. 0 4. 9 4) , HI 1 - 3 



8, 1 6 



1-16 



i*PCT/ ISA/2 10 (»2^-^«>«*) (1 9 9 8^7^) 



